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(54) Abstract Thk 



157) A woHboro completion tool —ambry compri— i o porfc rito d body (201 mode of on expandable material 
a fater esaambry OBJ mounted over the body end cowing Its perforation* (14), and a tool acting to expand the 
body and the fiHar ao that tha fUter move* towards the surface defining the weftbore. The assembly may also 
Inciuoe a protective covar (32) tor the fitter which la reroovebis dovmhoia, The expendable malarial may b« 
oonuQitod end than assume a roup dad aha pa aftar expenetan by lha tool* Tha aaaam My may alao com prise ■ 
reinforcement 1261 between tha body and tha filter to sup port tha tUtac In tha area of tha poffofstfono. Tha 
parforatadbodymayoocnprfaaatogrnafitof ao 
porlc^ttooj may comprise up to 40% o^ 
flexible open calf structure akin to a sponge matertat 
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TITLE COILED TUBING SCREEN 

INVENTOR; Bennett M. Richard and Benn A. Voll 

FIELD OF THE INVENTION 

TnefekJ of ttshvenfion rete«to(lovvr^^ TO pfeferabtyd^ 
ered on coiled tubing where the tubing can also be expanded against the 
screen to push ft against the wefiure. 

BACKGROUND OF THE INVENT ION 

In typical completions in the past metallic screens have been inserted 
on rigid or colled tubing Into a zone h the weflbore for production. Prior to 
producing the zone, sand particles ware delivered outside the screen in a 
technk^krx>vm as Qra^ packing. Screens have also been used that come 
prepack with a sand layw as an afe 
techrtques or to be used In conjunct 
the screen. The gravel packtag procedures espec^ 
Hons left uncertainties as to whether toe sand had been sufficiently distributed 
uniformly to the annular apace so as to provide an effective gravel pack. 
Additionally, the gravel packing procedure took vaiuatte time to accomplish 
and required the use of surface aodpmert to handle the maton^f^ 
ment in the wdlbore. Another disadvantage of traditional gravel packing 
prooedures b that an annular apace around the screen had to be left so that 
the gravel oouW be placed there. The end result was the inside diameter 
within the screen was necessarily amal to allow for the presence of the 
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annular space. This constriction in size could also adversely affect the pro- 
duction of the formation to the surface. 

In using certain drBHng techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the wedbore which 
cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed* 

A more ideal situation tor producing a formation is to leave the weObora 
in Rs drffled state so as to create the least amount of disturbance to the for- 
mation which has just been drflted Traditional techniques leaving an annular 
gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the formation as well 8S irc»mpaliMfities between the formation and the fluids 
used to convey the graveL 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to allow a weB to be 
produced through a screen without the need for a gravel pack, TWs objective 
is accomplished by the placement of an expandable screen that can move 
radially outwardly when placed at the desired location against the wellbore 
and be porous enough wRh sufficient open arm to aHow production from the 
formation- Another objective is to be able to easfly place the screen in the 
desired location. This objective is met in one way by using coiled tubing 
which can be prepertbrated for a support for the screeru Another objective is 
to protect the screen during defivoy to the desired location in the wetfoore toy 
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anerpioporlocaBonofthese^h^*^. These and other objectives 
and the manner in which the appelate and method accomp^ 

th^a^f^deecribedbetow in the descry 
merit 



PRtg DESCRIPTION OF TMF BfiflMflMS 

ngurelteaeeefiorialvtewofacievta^ 
tus expanded aoaJnst the weflbom. 

Rgure 2 Is the section view along Bnes 2-2 of Figure 1. 

Rgure3btheeectk«vlewcfF|gure28hownbe^ 
•war tube against (he filtering material 

Figure4ba68gme<jtwtik*e^ 

flexible tubing whfch gives undertyinBeupport to th^ 

DgTAILED DESCRIPTION OF Tf«s fpffERRm PMRorwur^ 

Theprden^embodlmert^ A 
coiled tuttng reel I0carrieaaoon*»iw 
^whichispnjIeniblyrT^lromape^^ 
AsseeninRgure^eegfTTertWhatap^uraJityrt 
be airangedhany order eflherrandomw Thesegment 
12caii be p«Khed for the hoieeHor tie holes 
other known tecrmkjueaiKJ in any order. TlradeslrabtegoalistohavBap- 
pnxxinTatolyaSOor^Operoert open area wh^ 
a tubular shape. Thesegment 12 can be rotted kmgjtudtriaJly so lhai edges 
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16 and 18 are brought together to make a longftucfirtal Beam which Is welded 
or otherwise dosed up. Alternatively, tha segment 12 can be spirally wound 
so that edges 1 6 and 1 8 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given wkflh of segment 12. 
This should be compared to rottng trie segment 12 into a tube where its width 
determines the diameter of the tube that is Ibrmed when edges 16 and 18 are 
aligned and joined in a technique wen known in tha art. 

The openings or holes 14 can be put on the tubing made from segment 
12 for onlya portion of toe coded tubing string 20. The segment 12 can be as 
long as toe finished cofled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10. the 
flexible tubing 20 can be quicWy run Into the welibore 22 to place ths perfo- 
rated segment or segments at toe desired locations. 

Rgure 2 shows in section the tube 20 made from the segment or seg- 
ments 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metalBc or composite or other 
nonmetalGc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for tte open ceU fitter media 28. In the preferred emtxxfiment, the 
media 28 is made of Viton and is an open oeB structure akin to a sponge 
material such as is available from Mosites Rubber Company of Fort Worth. 
Texas under Product No. 10292- The openfng size can be made to suit The 
significant feature of the fUtering material 28 Is that ft is flexible. Thus, when 
the string 20 is preformed Into a corrugated shape as shown in Rgure 3, by 
using known techniques such as pulling it through adte, the fitter material 28 
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can then be applied over* as shown in Figure 3. Thereafter, when the mate- 
rial 28 is property positioned in the weflbcre, a known expansion tool illus- 
trated schematically as 30 in Figure 1 can be inserted kilo the sMng 20 to take 
the initial shape shown In Figure 3 and expand the string 20 under the filter 
rT^riaJ28toaroundedshapeessrK>wnlnF^2. As a result, the finer 
material which Jslleodbie expands wttthe ondertying tubular 20 as the shape 
of tubular 20 changes from that of Rgiire 3 to that <rf Figure £ 

A cover material 32 can overiay the fitter material 28 for running in, so 
as to protect the filter material 28 from gauges or cuts during run-in. The 
material can be a thin sheet which snaps upon the slightest expansion of the 
corrugated tubular 20. ft can be a eiastomertc material that literally rips at the 
slightest expansion of the urKlertytng corrugated tutxto 
3. Other materials for the cover 32 can be employed wflhout departing from 
thespWoftheirNerttionor.inap 
elWnated. A material wtikhdteaoto or ^ 

ateo be employed as a cover 32 such that It wlU no longer be in toe way when 
it is desired to put the wefl In production. 

Significant expansions votumetricaDy can be obtained in changing the 
shape of the tubular 20 from the corrugated eha^, such as shown for exam- 
ple in Ro^ 3 to Grounded shape as show While a particular 
four-lobe arrangement of the corrugated shape is shown in Figure 3. other 
initial shapes are within the purview of the Invention. The significant thing is 
that the underlying support struck 

of the string 20, as shown In Figure 3, is capable of volumetricalfy expanding 
so as to bring the filter material 28 into contact wfto toe weflbcre as drilled. 

s 



09/18/2000 18:34:13 page -7- 



The initial corrugated shape also permits insertion fn smaller weDbores. The 
Initial shape does not have to be corrugated. It can be round and be ex- 
panded downhote. 

This technique is particularly advantageous fri under-talarx^ddrilHng 
where circulating mud is not used. In these situations, particularly where 
shale is encountered, the advantage of this tvpetfdriK^ 
use of the apparatus and method as described. The inftfal shape of the 
weUbore is retained by the assembly when the string 20 Is expanded under 
the filter material 28 so as to push the filter material 28 up against the wellbore 
34. meoooiruthefonnafionamt>eajlow^ 

rial 28 without the presence of an annular space around the outside of the 
fitter material. The traditional gravel packing is eliminated and the flow area 
wflhin the tubular 20 alter it has been expanded to a rounded shape is larger 
than it otherwise would have been using a traditional gravel pack which 
reo^ares the ejuasar space for (he gr^ 
eter inside the screen. 

It should be noted that it is within the purview of this invention top 
duoe a formation through the use of a colled tubing string such as 20 which 
is perforated with openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction with traditional gravel pack tech- 
niques to produce a formation. In the preferred embodiment, the open cell 
filter material 28 preferably made of an elastic preferably elastomeric material 
such as Vrton is overlaid on the corrugated tubular 20 as shown in Figure & 
The stretchable qualities of the fitter material 28 allow Its use in conjunction 
with an initially corrugated tube 20 as 6hownlnRgure3oranorKOrTugated 
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28 when expanded toteroun^fenn. Thecpenlngafo malaria. 28 do 
note^sutetan^^ AddiBooaBy open 

^htubaaoeanbe^wgh^to^p^^^^^^ 

» in mapertbratad area siillWWcolUTO 
proper depth. 

It to also within tfw pun**, of the hverttontoprovkteallltermateiw 
28 over . coiled tubing sWng audi at 20 vmlch te perforated with holes 14 
wfth^Wllallyoomigatlng^ ^ 

«»emblycai,l»axpaiKledlnan'fc^ 
against the woflbore. 

Various known technique, to axpandtheoase|>ipe20 W beused. 
The use of a llexibte rnaladal ibr Ihe IBar n^ 
ln 8 abas and holds the formation in ft. nahm8 state wl^ h e^anded 
Po^asshownlnRguree Upcneapanston. the tuba material 20 w8h the 
ffltar material 28 around it act as a parforaled for tte 
production from the formation. 

The reinforcing grid 26 can be a layer ftat overlays the tube 20 as 
shown Jn Figure*, oritcan be aalwcaaalocwpcinam^ 
28. 7hereWbrcemert26canbem»defoOTm 
alsaixllsgweraay an open waavfc 
Ployed without departing from the tpW of the invention. 

Kte also within the purview of trie krv^ 
cross sedk^ fbr the tube 20 tirider ft^ 

oxpandlhecornblntftonag^ However, the preferred em- 
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bodlment involves the use of a comigated tube under fitter 28 rm 

greater volumetric expansions can occur uiwlemeam the filter material 28 to 

better position it against the weObore, 

In the preferred embodiment, the openings 14 are round Rounded 
openings provide abener structural IntegrlV erf the tube after expansion than 
initial openings which are slotted. Using materials such as stainless steel 
316L, yield strengths of 30,000 to 80,000 psi can be obtained. 

It is also wflhto the scope of the invention to provWe a 
sion force on the comigated tube 20 to get it into the rounded position shown 
In Figure 2 such that the filter 28 engages the weObore with a residual force 
and, in certain conditions, pushes back the formation materials defining the 
weflbore to enlarge it 

The expansion techniques which are known can be used to change the 
configuration of the comigated tube 20 under the fitter material 28 to a 
rounded shape. These can Indude de>rtoes which employ a wedge which is 
pushed or puSed through the tubular 

the use of roflere which can be actuated radlaBy outwardly to Initiate the 
expansion of the corrugated tubular as the driver advances. 

Those skflted in the art wB ap preci ate the advantages of the apparatus 
and method as described above, in lateral completions there is some uncer- 
tainly as to the distrftution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
rtmitatkxi on producfion from the zone tn the weObore. In certain applications 
involving unconsolidated shale formations, drWng with mud can create an 
impervious cake on the wedbore walls which wffl be detrimental to future 
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Prcautfbn when used with traditional gravel packina techniques. A«x^ 

stnceKbrrwcBadvarrtagGouBtoatowthefen^ 

ftbasdbsetoitsr^stateaspoasWe.theoc^ 

coiled tubing with the apparatus andiw^asdesctibedon^allyeftiwca 

tr«pnxJuc8onposs^frcfntr»fan^ AccordinQV.an^cenfiRertno 

n^8u*es28wr^c^berir 8 tcrHKli Spre ^ 

«n tinder** coRed tubing material *^ can be expended from tto 

Q^^ccnmontozfx^fn^oon^ The open eel Alter material 

28 can be pushed firmly against the tom^ ^ere it w eaally raist 

longftufinalflow^ 

direction. The opening size in the fitter material 28 is predictable and the 
assembly can be protected for deflveiy to the desired 1*^ 
structure eliminated prior to or during the expansion of to 
wfththeunderlyfrKltut>e20below8. WhSe various types of mechanical 
axpanslonstftheuxterty^ 

state have been described, other taenrtiques to push tJie filter maters 
against the weflbomwnaesuppcriirigl^anu^ 
P^havingalarae open area. htoeo«lerof20to40 percent we also In the 
purviewtfthe Invention. TTierelnfan*g layer whWi can be b« 
andthe«Brmaterlal28 l crwltrilhto 

the Ito material 28 tnroughtfwcpenhgs 14 in tte 
shown in Figure 2. 

Tte foregoing cfisdc^ 

and explanatory tnerecrf. and vertex 
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als. as wefl as in the details of the Illustrated construction, may be made 
without departing from tho spirit of the Invention. 
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CLAIMS 

1. A wellbore completion tool assembly, comprising: 
a perforated body made of an expandable materia*; 

a fitter assembly mounted over said perforated body so as to 
cover the perforations in said body: 

a tool acting on said body to expand It and said filter mounted 
aroundttoaJtoKsaHtBertori^ 

2. The assembly of claim t, further oomprfsing: 

a protective cover for said fitter assembly which is removable 

downhote. 

3. The assembly of daiml. wherein: 
^aqandabtemateneJ^ Insertion Into 

the weflbore, whereupon said toot aa« corrugations to 

filter toward the surface defining the wellbore. 

4. The assembly of ctafcn 3, wherein: 

said body assumes a rounded shape a fte r expansion by said tool 

5. The assembly of daknl. further comprising: 

-a reinforcernent between said body and saki fitter assembly to 
support said filter assembly in the area of said body perforations. 
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6. The assembfy of daim 1 , wherein: 

said perforated body comprises a segment of a coded tubing 

string. 

7. The assembly of claim 6, wherein: 

said eogmant has an open area in the range of up to about 40%, 

8. The assembly of daim 6 f whereto: 
said segment is flexible. 

9. The assembly of daim 6. wherein: 

said segment is made from a flat member which is rolled into a 
tube with a sealed longitudinal joint 

10. The assembly of cteim 6, wherein: 

add segment ts made from a flat member and rolled spbaBy to 
a desired cfiameter having its spiral seam sealed. 

11. The assembly of claim 3, wherein: 

said perforated body comprtses a segment of a coiled tubing 

string. 

12. The assembly of claim 11, further comprising: 

a r einforcement between said body and said fitter assembly to 
support said fflter assembly in the area 

12 
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13. The assembly of daJm 1 2, further comprising: 

a protective cover for said fitter assembly which is removable 

downhole. 

14. A method of wel completion, comprising; 

running In a tubular body wfth perforatkms and a fitter assembly 
mounted over the perforations on the body; 

expanding the tubular body downhole. 

15. The method of claim 14, further comprising: 
provide a protects coverings 
removing the protective covering downhole. 

16. The method ofdaJm 14, further comprising: 
corrugating said tubular body; 

altering said corrugating Into a rounded shape by virtue of said 

expanding. 

17. The method of claim 14, further comprising: 

engaging the weHbore w»i the Star assembly due to said ex- 
using a segjn^ of cc^ tubing as said tubular body. 
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18. The method of cfctfm 14. further comprising: 

providing a support between said tubular body and said fitter 

assembly. 

19. The method of claim 14. further comprising: 

providing an open area on said tubular body of up to about 40%. 

20. The method of otaim 17, further comprising: 
corrugating said tubular body, 

altering said corrugating into a rounded shape by vtrtue of said 

expanding. 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is exp a nded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26 . A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated . 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. x wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21*29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

5 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

10 32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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